Raman spectroscopic study on the structure of ribonuclease F1 and the binding mode of inhibitor.
The structure of RNase F1 in aqueous solution has been studied by Raman spectroscopy and compared with that of a homologous enzyme, RNase T1. RNase F1 contains less beta-sheet and alpha-helical structure and more irregular structure than RNase T1. The strength of hydrogen bonding is weak in the beta-sheet and strong in the alpha-helix compared to that of RNase T1. Two disulfide bridges take the gauche-gauche and gauche-trans conformations, respectively. The overall hydrogen bonding of nine Tyr side chains in RNase F1 is very similar to that in RNase T1. Both of two His residues have pKa values around 8.2, which are close to those of the His residues in the active site of RNase T1. Upon binding of 2'-GMP, the hydrogen bonding of some Tyr side chains changes to a more proton-donating state. 2'-GMP is strongly hydrogen bonded with the enzyme at N7 of the guanine ring and takes the C3' endo-syn conformation. The binding mode of the inhibitor is identical to that found for RNase T1. In spite of significant differences in secondary structure, the molecular architecture of the active site seems to be highly conserved.